Signal peptide peptidase: biochemical properties and modulation by nonsteroidal antiinflammatory drugs.
Signal peptide peptidase (SPP) is an intramembrane aspartyl protease that cleaves remnant signal peptides after their release by signal peptidase. SPP contains active site motifs also found in presenilin, the catalytic component of the gamma-secretase complex of Alzheimer's disease. However, SPP has a membrane topology opposite that of presenilin, cleaves transmembrane substrates of opposite directionality, and does not require complexation with other proteins. Here we show that, upon isolation of membranes and solubilization with detergent, the biochemical characteristics of SPP are remarkably similar to gamma-secretase. The majority of the SPP-catalyzed cleavages occurred at a single site in a synthetic substrate based on the prolactin (Prl) signal sequence. However, as seen with cleavage of substrates by gamma-secretase, additional cuts at other minor sites are also observed. Like gamma-secretase, SPP is inhibited by helical peptidomimetics and apparently contains a substrate-binding site that is distinct from the active site. Surprisingly, certain nonsteroidal antiinflammatory drugs known to shift the site of proteolysis by gamma-secretase also alter the cleavage site of Prl by SPP. Together, these findings suggest that SPP and presenilin share certain biochemical properties, including a conserved drug-binding site for allosteric modulation of substrate proteolysis.